(19) 



(12) 



(43) Date of publication: 

09.02.2000 Bulletin 2000/06 

(21 ) Application number: 991 1 551 5.1 

(22) Date of filing: 05.08.1 999 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 978 261 A1 

EUROPEAN PATENT APPLICATION 

(51) int. CI. 7 : A61F2/38 



(84) Designated Contracting States: 


(72) Inventor: Pappas, Michael J. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT U LU 


Caldwell, New Jersey 07006 (US) 


MCNLPTSE 




Designated Extension States: 


(74) Representative: 


ALLTLVMKROSI 


Muller-Bore & Partner 




Patentanwfilte 


(30) Priority: 05.08.1998 US 95382 P 


GrafingerStrasse2 




81671 Munchen (DE) 


(71) Applicant: 


BIOMEDICAL ENGINEERING TRUST 1 




South Orange, New Jersey 07079 (US) 





(54) Knee joint prosthesis with spinout prevention 

(57) A knee joint prosthesis is provided. The pros- 
thesis includes a femoral component for mounting to the 
distal end of a femur, a tibial component for mounting to 
the resected proximal end of the tibia and a bearing dis- 
posed between the femoral and tibial components. The 
tibial component includes a superior bearing surface 
with a recess extending distally into the bearing surface. 
The bearing includes an inferior bearing surface for 
engagement on the superior bearing surface of the tibial 
component. Additionally, the bearing includes a projec- 
tion that is rotatably engaged in the recess of the tibial 
component. Rotation of the bearing relative to the tibial 
component is limited by a stop extending from the supe- 
rior bearing surface of the tibial component. The stop is 
engaged in a slot formed in the inferior surface of the 
bearing. The slot is concentric about the rotational axis 
and extends through an arc consistent with the desired 
maximum range of rotation. Engagement of the stop in 
the slot limits rotation and prevents spinout of the knee 
prosthesis. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 J 1. Field of the Invention. The subject invention 
relates to orthopedic prosthetic components, and partic- 
ularly to a knee joint prosthesis. 
[0002] 2. Description pf the Related Art. A natural 
knee joint includes the distal end of the femur, the prox- 
imal end of the tibia and a meniscus bearing therebe- 
tween. The femur and the tibia are held in proper 
relationship to one another and to the bearing by a plu- 
rality of ligaments, including the posterior cruciate liga- 
ment, the anterior cruciate ligament and collateral 
ligaments. Flexion of the knee joint causes the tibia to 
rotate relative to the femur about an axis extending gen- 
erally in a medial-to-lateral direction. Flexion also gener- 
ates rotation of the tibia about its own axis. 
[0003] Damage or disease can affect the ability of the 
natural knee to function properly. The damage or dis- 
ease can deteriorate the bones, the articular cartilage, 
the ligaments or some combination thereof. A damaged 
or diseased natural knee can be replaced by a pros- 
thetic knee joint. A prior art knee joint prosthesis 
includes a femoral component securely mounted to the 
distal end of a resected femur, a tibial component 
securely mounted to the proximal end of a resected tibia 
and a bearing disposed between the femoral and tibial 
components. The inferior face of the femoral component 
includes a pair of condyles. The condyles have a con- 
vexly arcuate shape, and the superior surface of the 
bearing has a pair of arcuate concave regions for artic- 
ular bearing engagement with the condyles of the femo- 
ral component. The superior face of the tibial 
component may be substantially planar and is in bear- 
ing engagement with the inferior face of the bearing. 
[0004] Currently available prosthetic knee joints take 
many different forms depending upon the preferences 
of the orthopedic surgeon, the condition of the natural 
knee and the health, age and mobility of the patient. 
Some prior art knee joint prostheses fixedly mount the 
inferior surface of the bearing to the superior surface of 
the tibial component. Other knee joint prostheses per- 
mit rotary movement and/or sliding movement between 
the bearing and the tibial component. Movement of the 
bearing against the tibial component achieves many 
functional advantages described in the prior art. These 
functional advantages include an avoidance of disloca- 
tion in response to normal walking movement without 
reliance upon a fixed hinged connection. Very effective 
prior art knee joint prostheses that incorporate certain 
of the structural features referred to herein are disclosed 
in U.S. Patent No. 4,470,158 and US. Patent No. 
4.309.778. 

[0005] A prior art knee joint that permits rotational 
movement of the bearing on the tibial component is 
shown in FIGS. 1-6, and is identified generally by the 
numeral 100. The prior art prosthesis 100 includes a 



femoral component 102 for mounting to the distal end 
104 of the natural femur 106. The femoral component 
102 includes an inferior reticular bearing face having 
medial and lateral condyle 108 and 110 as shown in 

5 FIG. 2. 

[0006] The prior art prosthesis 1 00 further includes a 
tibial component 1 12 that is mounted to the resected 
proximal end 114 of a tibia 116. The tibial component 
1 12 includes an inferior surface having a generally con- 

io ical projection 118 configured to be engaged in a cavity 
prepared in the resected distal end 1 14 of the tibia 1 1 6. 
The tibial component 1 12 further include a general pla- 
nar superior bearing surface 120. The bearing surface 
1 20 Is formed with a generally conical central recess. 

is [0007] The prior art knee prosthesis 100 further 
includes a bearing 122 disposed between the femoral 
component 1 02 and the tibial component 1 1 2. The prior 
art bearing includes a superior articular bearing surface 
124 configured for articular bearing engagement with 

so the condyles 108 and 1 10 of the femoral component 
102. The bearing 122 further includes an inferior sur- 
face for engagement with the tibial component. More 
particularly, the inferior surface of the prior art bearing 
122 includes a central projection (not shown) that is 

25 rotatably engaged in the recess that extends into the 
superior surface 120 of the tibial component 112. The 
inferior surface of the bearing further includes a gener- 
ally planar bearing surface 126 that is in rotational bear- 
ing engagement on the superior planar bearing surface 

30 120 of the tibial component 1 12. 

[0008] The components of a knee joint undergo com- 
plex movement relative to one another during walking 
and other activities. In particular, natural movement of 
the knee joint causes rotation of the tibia about a gener- 

35 aOy medial to lateral axis. Simultaneously, the natural 
movement of the leg will generate some pivotal move- 
ment between the tibia and femur about an axis extend- 
ing generally along the load bearing ejection. This 
pivoting movement will cause some rotation of the prior 

40 art bearing 122 on the femoral and tibial components 
102 and 1 12. Rotation of the bearing 122 relative to the 
femoral component 102 causes the condyles 108 and 
110 of the femoral component 102 to climb upwardly 
toward the lips at the anterior and posterior ends of the 

45 bearing 1 22. This creates the potential for a spinout dis- 
location. The spinout can be controlled by proper atten- 
tion to maintenance of collateral ligament tension during 
implantation. However, the cruciate ligaments are the 
principle anterior-posterior and medial-lateral stabilizers 

so of the knee. These cruciate ligaments often are 
removed as part of the surgery to implant the prosthetic 
knee. Thus, the potential for dislocation exists with prior 
art knee joint prostheses that employ a rotating bearing. 
[0009] The instability of the prior art rotating bearing 

55 prosthetic knee joint is illustrated most clearly in FIGS. 
1-6. In particular, the prior art rotating bearing 122 can 
be forced to rotate to a dislocated position under the 
action of combined effects of an anterior-posterior 
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shearing load, distraction of one of the condylar compo- 
nents 108 and 110 of the femoral prosthetic component 
102 and a lax collateral ligament associated with the 
distracted component. Only ligament tension sufficient 
to prevent the femoral condyle on the distracted side 
from climbing over the lip of the bearing can prevent 
such dislocation. There is no other sufficient soft or hard 
tissue in the knee to prevent such dislocation. The dislo- 
cation mode is stable under compressive load. Both 
anterior-posterior and medial-lateral shift of the prior art 
femoral component 102 relative to the tibial component 
112, as illustrated in FIGS. 5 and 6, must accompany 
such dislocation. The shearing force and the effect of 
the vertical rotational axis of the bearing accentuate 
conditions that can lead to the illustrated spinout. 
Spinout does not occur in the prior art prosthetic joints 
where there is an allowance for anterior-posterior trans- 
lation of the bearing. Thus, the illustrated spinout is a 
unique disadvantage of a f ixed axis rotating platform tib- 
ial bearing knee prosthesis as illustrated in FIGS. 1 -6. 
[0010] One prior art technique for minimizing spinout 
dislocation involves the use of a bearing with increased 
engagement between the bearing and the femoral com- 
ponent Such a bearing requires a greater degree of dis- 
traction to allow spinout. Although prosthetic knee joints 
of this type reduce spinout. they do not completely elim- 
inate the occurrence of spinout 
[001 1 ] The prior art also includes a rotational stop on 
the patellar component of the prosthetic knee joint mar- 
keted under the name New Jersey LCS. The rotational 
stop, however, has not prevented spinout of the rotating 
patella bearing. 

[0012] In view of the above, it is an object of the sub- 
ject invention to provide a successful anti-spinout stop 
joint that will not adversely affect the function of the 
prosthetic joint. 

[0013] It is also an object of the subject invention to 
provide a prosthetic knee joint that can provide enough 
rotary motion for the needed functions, white still pre- 
venting spinout. 

SUMMARY OF THE INVENTION 

[0014] The subject invention is directed to a rotating 
platform prosthetic knee joint. The prosthetic knee joint 
includes a femoral component for mounting to a pre- 
pared distal end of a femur. The prosthetic component 
may be of prior art configuration, and includes an infe- 
rior articular bearing surface defined by medial and lat- 
eral condyles. 

[001 5] The prosthetic joint of the subject i nvention fur- 
ther includes a tibial component for mounting to the 
resected end of the tibia. The tibial component may 
include an inferior projection extending into a cavity pre- 
pared in the resected proximal end of the ttoia. Addition- 
ally, a combination of structural elements and/or bone 
cement are provided to prevent rotation of the tibial 
component on the resected proximal end of the tibia. 



The tibial component may include a recess extending 
generally centrally into the superior surface thereof. 
Additionally, a bearing surface may surround the recess. 
The superior bearing surface of the tibial component 

5 may be substantially planar. 

[0016] The knee prosthesis of the subject invention 
further includes a bearing disposed between the femo- 
ral and tibial components. The bearing may be formed 
from a non-metallic material and includes a superior 

io surface for articular bearing engagement with the con- 
dyles of the femoral component and an inferior bearing 
surface for rotary bearing engagement with the superior 
bearing surface of the tibial component. The bearing 
further includes a projection extending into the recess of 

is the tibial component. The projection and recess cooper- 
ate to permit rotation of the bearing on the tibial compo- 
nent, while preventing sliding translation. 
[001 7] The prosthetic joint of the subject invention fur- 
ther includes structure for limiting the range of rotational 

so movement of the bearing on the tibial component. The 
rotational limitations are provided to prevent excessive 
rotation that could cause spinout as described above. 
However, the rotational limitations should provide 
enough rotary motion for needed function of the knee. 

25 Preferably, the prosthetic component is configured to 
limit the rotary motion only for patients where such limi- 
tation appears necessary. Thus, rotational limitations 
may not be provided on prostheses for patients where it 
appears that adequate collateral ligament tension can 

30 be maintained postoperatively for preventing disloca- 
tion. The means for limiting rotation can be slot formed 
on one of the bearing and tibial components and a pro- 
jection formed on the other of the bearing and tibial 
component. For example, the inferior bearing face of the 

35 bearing may be formed with a slot defining an arc gen- 
erated about the axis of rotation of the bearing relative 
to the tibial component In this embodiment, the tibial 
component includes a projection slidably engaged in 
the slot. The projection may be removably mounted to 

40 the tibial component so that the projection is incorpo- 
rated into the prosthetic joint only for patients that 
appear to require some form of rotational limitation for 
preventing spin-out dislocation. The slot may be dimen- 
sioned to provide for a total of 90° of axial rotation (+/- 

45 45°) which is sufficiently in excess of a required maxi- 
mum rotation of 80° (W- 40°) needed for most human 
activities. Thus, normal knee function is substantially 
unaffected by the prosthesis. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

FIG. 1 is a cross-sectional view of a prior art pros- 
55 thesis in a normal position. 

FIQ. 2 is a top elevational view of the prior art pros- 
thesis shown in the FIQ. 1 position. 
FIG. 3 is a cross-sectional view of the prior art pros- 
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thesis shown in FIG. 1, but showing a distracted 
condyle climbing over the bearing lqp>. 
FIG. 4 is a top plan view of the prior art prosthesis 
as shown in FIG. 3. 

FIG. 5 is a cross-sectional view of the prior art pros- 
thesis after dislocation due to spin-out. 
FIG. 6 is a top plan view of the prior art prosthesis 
as shown in FIG. 5. 

FIG. 7 is a cross-sectional view of a prosthesis in 

accordance with the subject invention. 

FIG. 8 is a bottom plan view of the bearing of the 

prosthesis of the subject invention. 

FIG. 9 is a top plan view of the tibial component of 

the subject invention. 

FIG. 10 is a cross-sectional view of the prosthesis 
of the subject invention with a distracted condyle 
climbing over the bearing lip. 
FIG. 1 1 is a top plan view of the prosthesis shown 
in FIG. 10. 

FIG. 12 is a cross-sectionaf view showing the pros- 
thesis of the subject invention partially self- 
reduced. 

FIG. 13 is a top plan view of the prosthesis shown 
in FIG. 12. 

FIG. 14 is a cross-sectional view of the prosthesis 
of the subject invention in the normal position. 
FIG. 15 is a top plan view of the prosthesis shown 
in FIG. 14. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBOPIMENT 

[001 9] A knee prosthesis in accordance with the sub- 
ject invention is identified generally by the numeral 10 in 
FIGS. 7-15. The prosthesis 10 includes a femoral com- 
ponent 12 as shown in FIGS. 10-15. The femoral com- 
ponent 12 is substantially the same as the prior art 
femoral component 102 described and illustrated 
above. More particularly, the femoral component 12 is 
mounted to a surgically prepared distal end 14 of a 
femur 16. The femoral component 12 includes an infe- 
rior articular bearing face defined by a pair of convex 
condyles 18 and 20 respectively. 
[0020] The prosthesis 1 0 further includes a tibial com- 
ponent 22. The tibial component 22 is mounted to the 
resected proximal end 24 of the tibia 26 as shown in 
FIGS. 10-15. The tibial component 22 includes a gener- 
ally conical extension 28 that is received in a cavity pre- 
pared in the resected proximal end 24 of the tibia 26. 
Additionally, the tibial component 22 includes an inferior 
bone engagement surface 30 substantially surrounding 
the conical extension. The conical extension 28 and the 
inferior bone engagement surface 30 may be coated or 
otherwise treated to ensure affixation to the tibia 26. 
Additionally or alternatively, the conical extension 28 
and the inferior surface 30 of the tibial component 22 
may include structural configurations for cooperating 
with bone cement to affix the tibial component 22 to the 



tibia 26. 

[0021] As shown most clearly in FIGS. 7 and 9, the tib- 
ial component 22 includes a superior bearing surface 32 
which, in the illustrated embodiment is substantially pla- 

5 nar. The superior bearing surface 32 of the tibial compo- 
nent 22 defines a generally oval shape conforming to 
the size and shape of the resected end 24 of the tibia 
26. The superior bearing surface 32 of the tibial compo- 
nent 22 includes a posterior notch 34 for accommodat- 

io ing the posterior cruciate ligament, if present. Central 
portions of the superior bearing surface 32 are charac- 
terized by a conical recess 36 that is formed in the con- 
ical extension 28 described above. The recess has an 
axis and will rotatably accommodate the bearing of the 

15 prosthetic joint 1 0 as explained further below. 

[0022] The superior bearing face 32 of the tibial com- 
ponent 22 is further characterized by a stop 38 dis- 
posed between conical recess 36 and the anterior 
extreme of the superior bearing surface 32. As shown 

20 most clearly in FIG. 7, the stop 38 is attached removably 
to the tibial component 22. In particular, a threaded 
aperture 40 extends through the superior bearing face 
32 of the tibial component 22 at a location anteriorly of 
the conical recess 36. The threaded aperture 40 is gen* 

25 erated about an axis that extends parallel to the axis of 
the conical recess 36. The stop 38 includes proximal 
end 44 and a distal end 46. The proximal end 44 of the 
stop 38 is characterized by a non-circular recess 48 
extending therein to accommodate a tool for threadedly 

30 engaging the stop 38 in the threaded recess 40 of the 
tibial component 22. Portions of the stop 38 extending 
distally from the proximal end 44 define a smooth cylin- 
drical external surface 50. The stop 38 further includes 
an array of external threads 52 extending from the distal 

35 end 46 to the cylindrical surface 50. The threads 52 of 
the stop 38 are threadedly engaged in the threaded 
aperture 40 of the tibial component 22. 
[0023] The knee prosthesis 1 0 further includes a bear- 
ing 54 as shown most clearly in FIGS. 5 and 8. The 

40 bearing may be unrtarily molded from a non-metallic 
material and includes a superior articular bearing sur- 
face 56 configured concavely for articular bearing 
engagement with the condyles 18 and 20 of the femoral 
component 12. The bearing 54 further includes a gener- 

45 aliy planar inferior bearing surface 58 and a conical pro- 
jection 60 projecting distally from a central region of the 
inferior bearing surface 56. The conical projection 60 is 
dimensioned and configured to be retained rotatably in 
the recess 36 of the tibial component 22, while the infe- 

so rior bearing surface 58 is in rotary bearing engagement 
with the superior bearing surface 32 of the tibial compo- 
nent 22. 

[0024] As shown most clearly in FIGS. 7 and 8, the 
inferior bearing surface 58 of the bearing 54 is charac- 
55 terized by an arcuate slot 62 disposed anteriorly of the 
conical projection 60 and generated concentrically 
about the axis of the conical projection 60. The slot 62 is 
dimensioned to slidably receive the cylindrical portion 



4 



:<EP 0978281A1 |_> 



7 



EP 0 978 261 A1 



8 



50 of the stop 38. The slot 62 extends through an arc of 
proximally 90° and is symmetrical with respect to an 
anterior-posterior axis. Thus, the slot 62 and the projec- 
tion 38 permit rotary (notion of the bearing 54 about the 
axis of the conical projection 60 within a range of 45° in 
either direction of a normal position where the anterior- 
posterior axis of the bearing 54 aligns with the anterior- 
posterior axis of the tibial component 22. Thus, the knee 
prosthesis 10 permits axial rotation which is sufficiently 
In excess of a required maximum rotation of 80° (+/- 
40°) needed for most human activities, including deep 
knee flexion and associated large axial rotation. Thus, 
the combination of the stop 38 and the slot 62 do not 
affect normal knee functioning. As a result, the combi- 
nation of the stop 38 and the slot 62 substantially pre- 
vents the above-described spinout problems. In 
particular, FIGS. 1 0 and 1 1 show a distracted condyle of 
the femoral component 12 with the bearing 54 spun suf- 
ficiently for an end of the slot 62 to engage the stop 38. 
In this position, the anterior lip of the bearing 54 is ante- 
rior to the center of the femoral condyle. Thus, when a 
compressive load is applied to the distracted condyle, 
this side of the bearing 54 will be forced anteriorly as 
shown in FIGS. 12 and 13 until the bearing has been 
forced into its normal position as shown in FIGS. 14 end 
15, 

[0025] FIG. 9 shows a posterior cruciate notch 34 
formed in the tibial component 22. The notch 34 is pro- 
vided to permit retention of the posterior cruciate liga- 
ment, which, as explained above, contributes to 
improved functioning of the knee and which provides 
stability for resisting dislocation. For such an applica- 
tion, a rotary stop is not needed and is undesirable. In 
these situations, the stop 38 need merely be threadedly 
removed from the aperture 40 in the tibial component 22 
to permit use of the prosthesis 10 without a rotary stop. 

Claims 

1 . A prosthetic joint comprising: 

a first component for secure affixation to a first 
bone (16) of the joint, the first component hav- 
ing an articular bearing surface facing away 
from the first bone; 

a second component for affixation to a second 
bone (26) of the joint, the second component 
having a rotary bearing surface (56) feeing 
away from the second bone (26) and having a 
recess (48) extending into the rotary bearing 
surface (56). said recess (48) defining an axis; 
and 

a bearing (54) having first bearing surface for 
articular bearing engagement with the first 
component and a second bearing surface for 
rotary bearing engagement with the bearing 
surface (56) of the second component, the 
bearing (54) further including a projection (60) 



extending from the second bearing surface and 
rotatably engaged in the recess (36) of the sec- 
ond component, the projection (60) defining an 
axis concentric with the axis of the recess (36); 

5 wherein 

a selected one of the rotary bearing surface of 
the second component and the second bearing 
surface of the bearing (54) being provided with 
a stop (38) projecting therefrom and spaced 

w from the concentric axes, and the other of the 

rotary bearing surface of the second compo- 
nent and the second bearing surface of the 
bearing being formed with an arcuate slot (62) 
concentric about the axes, said slot (62) 

15 extending through a selected angle and slida- 

bly receiving said stop (38) for limiting rotation 
of said bearing relative to said second compo- 
nent. 

20 2. The prosthetic joint of claim 1 , wherein the slot (62) 
extends through an angle of approximately 90°. 

3. The prosthetic joint of claim 1 or 2, wherein the stop 
(38) is on the second component and wherein the 

2$ slot (62) is formed in the bearing (54). 

4. The prosthetic joint of any of claims 1 to 3, wherein 
portions of the stop (38) extending from the bearing 
surface (58) of the second component are substan- 

30 tialiy cylindrical and define an axis substantially 
parallel to the axis of the recess (36) in the second 
component. 

5. The prosthetic joint of any of claims 1 to 4, wherein 
35 the stop (38) is removably engaged in the second 

component 

6. The prosthetic joint of any of claims 1 to 5, wherein 
the second component includes a threaded aper- 

40 ture (40) extending into the bearing surface (58), 
the stop (38) including a threaded end removably 
engaged in the threaded aperture of the second 
component. 

45 7. The prosthetic joint of any of claims 1 to 6, wherein 
the bearing surface (58) of the second component 
is substantially planar at all locations spaced from 
the recess (36) and spaced from the stop (38). 

so 8. The prosthetic joint of any of claims 1 to 7. wherein 
the second bearing surface (58) of the bearing is 
substantially planar at ail locations thereon spaced 
from the projection (60) and spaced from the slot 
(62). 

55 

9. The prosthetic joint of any of claims 1 to 8, wherein 
the joint is a knee joint, the first bone being a femur 
(1 6) and the second bone being a tibia (26), the first 
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component being femoral component having a 
superior surface configured for engagement with 
the femur (16) and having an inferior surface com- 
prising a pair of condyles (18. 20). the second com- 
ponent being a tibial component having an inferior 5 
surface configured for affixation to the tibia (26). the 
superior bearing surface of the bearing being con- 
figured for engaging the condyles (18, 20) of the 
femoral component (12) in articular bearing 
engagement. 10 
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